The experiment was conducted in a commercial facility to determine the effects of added Zn on the performance of finishing pigs fed Ractopamine HCl (RAC; PayleanÂ®; Elanco Animal Health, Greenfield, IN). Pigs were randomly assigned to pens based on gender (14 barrow pens, 11 gilt pens, and 23 mixedgender pens), with 25 to 28 pigs per pen. Previously, pens of pigs were assigned to treatments containing 0, 7.5, or 15% bakery by-product in a completely randomized design while balancing for initial BW and gender. On d 75, treatments were implemented to determine the effects of adding 50 ppm Zn from ZnO on finishing pig performance. A total of 1,234 pigs (PIC 337 Ã-1050; average BW 224.6 lb) were used in a 28-d study. Pens of pigs were randomly assigned to diets with and without 50 ppm added Zn from zinc oxide (ZnO) and balanced by BW, bakery by-product, and gender. All diets contained 5 ppm RAC and 83 ppm Zn from ZnO provided by the trace mineral premix. There were 24 pens per treatment. Overall (d 75 to 102), no differences (P > 0.22) in growth performance or carcass characteristics were observed when pigs were fed diets with 50 ppm added Zn compared with the RAC control. For pigs subsampled on d 84, pigs fed diets with 50 ppm added Zn had decreased (P < 0.05) edge belly thickness compared with pigs fed the control. For pigs subsampled on d 102, pigs fed diets with 50 ppm added Zn had decreased (P < 0.02) backfat thickness, belly weight, and edge belly thickness; a tendency for decreased (P < 0.07) middle belly thickness; and increased (P < 0.01) percentage lean compared with pigs fed the RAC control. In contrast with our previous research, these data indicate that adding 50 ppm Zn from ZnO to finishing pig diets containing RAC did not improve overall performance. Consistent with the earlier research, income over feed cost (IOFC) 
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Summary
The experiment was conducted in a commercial facility to determine the effects of added Zn on the performance of finishing pigs fed Ractopamine HCl (RAC; Paylean ® ; Elanco Animal Health, Greenfield, IN). Pigs were randomly assigned to pens based on gender (14 barrow pens, 11 gilt pens, and 23 mixed-gender pens), with 25 to 28 pigs per pen. Previously, pens of pigs were assigned to treatments containing 0, 7.5, or 15% bakery by-product in a completely randomized design while balancing for initial BW and gender. On d 75, treatments were implemented to determine the effects of adding 50 ppm Zn from ZnO on finishing pig performance. A total of 1,234 pigs (PIC 337 × 1050; average BW 224.6 lb) were used in a 28-d study. Pens of pigs were randomly assigned to diets with and without 50 ppm added Zn from zinc oxide (ZnO) and balanced by BW, bakery by-product, and gender. All diets contained 5 ppm RAC and 83 ppm Zn from ZnO provided by the trace mineral premix. There were 24 pens per treatment.
Overall (d 75 to 102), no differences (P > 0.22) in growth performance or carcass characteristics were observed when pigs were fed diets with 50 ppm added Zn compared with the RAC control. For pigs subsampled on d 84, pigs fed diets with 50 ppm added Zn had decreased (P < 0.05) edge belly thickness compared with pigs fed the control. For pigs subsampled on d 102, pigs fed diets with 50 ppm added Zn had decreased
Introduction
Ractopamine HCl (RAC; Paylean ® ; Elanco Animal Health, Greenfield, IN) is frequently added to finishing pig diets to improve growth performance and carcass leanness. When adding RAC to finishing diets, amino acid concentrations are generally increased approximately 30% to maximize growth and carcass lean based on growth modeling results and several research trial data sets. In contrast, little research has been conducted to determine the effects of trace mineral concentrations on the response to RAC; however, recent research has observed that added Zn can increase the response to RAC (Akey, 2011 4 , Patience, 2011 5 ). We designed an experiment to determine the effects of adding zinc from ZnO on growth performance and carcass quality of finishing pigs supplemented RAC.
Procedures
The Kansas State University Institutional Animal Care and Use Committee approved the protocol used in this experiment. The experiment was conducted in a commercial research-finishing barn in southwestern Minnesota. The barns were naturally ventilated and double-curtain-sided. Pens had completely slatted flooring and deep pits for manure storage. Each pen was equipped with a 5-hole stainless steel dry self-feeder (STACO, Inc., Schaefferstown, PA) and a cup waterer for ad libitum access to feed and water. Daily feed additions to each pen were accomplished through a robotic feeding system (FeedPro; Feedlogic Corp., Willmar, MN) capable of providing and measuring feed amounts for individual pens.
The experiment was implemented on d 75 of a 102-d study designed to determine the effects of 0, 7.5, and 15% dietary bakery by-product on performance of finishing pigs. The procedures are described in another report (see Paulk et al., "Effects of Increasing Dietary Bakery By-Product on Growing-Finishing Pig Growth Performance and Carcass Quality," p. 155).
On d 75, a total of 1,234 pigs (PIC 337 × 1050; average BW 224.6 lb) were used in a 28-d study. Pens of pigs were randomly assigned to diets (Table 1) with and without 50 ppm added Zn from ZnO and balanced by BW, bakery by-product level, and gender. All diets contained 5 ppm RAC and 83 ppm Zn from ZnO provided by the trace mineral premix. There were 24 pens per treatment.
To determine the effects of 50 ppm added Zn, pigs and feeders were weighed on d 75, 84, 91, and 102 to determine ADG, ADFI, F/G, IOFC, and caloric efficiency on an ME and NE basis. Caloric efficiency is a method to measure the efficiency of energy usage, or the ME or NE required per pound of gain. Metabolizable energy values of the feed ingredients and NE value of bakery by-product were derived from the NRC (1998) and NE values of the feed ingredients, except dietary bakery by-product, were derived from INRA (2004 6 ). Income over feed cost, a method to measure an economic value, was also calculated and assumed that other costs, such as utility and labor, are equal, and the only variables are ADG and feed usage for the experimental period. Corn was valued at $220/ton, soybean meal at $400/ton, dried distillers grains with solubles (DDGS) at $210/ton, bakery by-product at $232/ton, Biolys at $0.70/lb, Optiphos 2000 at $2.65/ lb, RAC at $35.26/lb, zinc oxide at $0.86/lb, and pig price at $0.61/lb.
On d 84, the 5 heaviest pigs from each pen (determined visually) were sold according to the normal marketing procedure of the farm. The middle weight pig from each of the 5 selected pigs was tattooed by pen and used for collection of carcass quality measurements; i.e., live weight at the plant, HCW, percentage carcass yield, backfat thickness, lean percentage, loin depth, kill floor pH, 4-hr pH, belly temperature, belly weight, middle belly thickness, edge belly thickness, belly firmness, belly fat iodine value (IV), loin pH, loin color, and marbling. Percentage lean was calculated by dividing the standardized fat-free lean (SFFL) by HCW. The following equation was used for calculation of SFFL (NPPC, 2001 7 ):
Lb. SFFL= 15.31 + 0.51 × (HCW, lb) − 31.277 × (last-rib backfat thickness, in.) + 3.813 × (loin muscle depth, in.)
Belly firmness was determined using a subjective measurement taken by picking the belly up at its mid-point and estimating the amount of bend. The firmness scale was 1 = to very little bend, 2 = moderate or 50% bend, and 3 = belly ends touched. Loin color and marbling were taken on the exposed lean of the boneless loin (NPPC, 1999 8 ). The loin color scale was from 1 to 6, with 1 = pale and 6 = dark. The marbling scores correspond to intramuscular lipid content, with 1 = very little to no intramuscular lipid content and 10 = extreme amounts. The selection of either a barrow or gilt from mixedsex pens was balanced across treatments for determination of carcass quality. On d 102, the remaining pigs were individually tattooed by pen number and sent to harvest to allow for collection of carcass data. The middle-weight pig from each pen was selected for carcass quality measurements.
Data were analyzed using the PROC MIXED procedure in SAS (SAS Institute, Inc., Cary, NC) with pen as the experimental unit. The interaction effects of increasing dietary bakery by-product and added Zn were tested. In addition to dietary treatment, the effects of gender and bakery by-product (barrow, gilt, or mixed gender) were included as fixed effects in the model. Hot carcass weight was used as a covariate for analyses of backfat thickness, loin depth, and percentage lean. Statistical significance was claimed at P < 0.05 and trends at P < 0.10.
Results and Discussion
From d 75 to 84, a bakery by-product × added Zn interaction (P < 0.03) occurred. Pigs fed diets with 50 ppm added Zn had a tendency for an increase (quadratic, P < 0.1) in ADG as dietary bakery by-product was increased from 0 to 7.5%, whereas pigs fed diets without 50 ppm added Zn had decreased (P < 0.001) ADG as dietary bakery by-product increased up to 15%. Although the interaction was significant for d 75 to 84, no interaction (P > 0.15) was observed for the overall period.
From d 75 to 84, pigs fed diets with 50 ppm added Zn from ZnO had decreased (P < 0.03) ADFI compared with the RAC control diet (Table 2) ; however, no differences (P > 0.24) occurred in ADG or F/G. From d 84 to 102, pigs fed diets containing 50 ppm added Zn had a tendency for increased (P < 0.09) ADG compared with those fed the RAC control diet. Overall (d 75 to 102), no differences (P > 0.22) in growth performance or carcass characteristics were observed when pigs were fed diets with 50 ppm added Zn compared with the RAC control (Table 3) .
For pigs subsampled on d 84, pigs fed diets with 50 ppm added Zn had decreased (P < 0.05) belly edge thickness compared with those fed the RAC control (Table 4) . For pigs subsampled on d 102, those fed diets with 50 ppm added Zn had decreased (P < 0.02) backfat thickness, belly weight, belly edge thickness, a tendency for decreased (P < 0.07) belly middle thickness, and increased (P < 0.01) percentage lean compared with pigs fed the RAC control.
Pigs fed RAC diets with 50 ppm added Zn tended to exhibit a 3% increase in ADG from d 84 to 102; however, the addition of 50 ppm Zn from ZnO did not improve overall performance. The increased growth rate during the d 84 to 102 period resulted in a numeric increase in IOFC of $0.47 per pig. Although the response to added Zn is not consistent, little improvement in performance is needed to cover the cost. 
